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3 screen, such that said observed color data includes an observed red-green-blue value for said 

4 pixel and said observed depth data includes a observed z-bufFer value for said pixel. [.] 

REMARKS 

In response to the Office Action dated August 28, 2002, Applicant has amended 
Claim 60. Thus, Claims 1 and 49-83 remain pending in the application. Reconsideration of 
the claims, as amended, is respectfully requested. 

Claims 60 was objected to because it contained two periods for ending the claim. 
One of these periods has been removed. Withdrawal of the objection is respectfully 
requested. 

Claims 1, and 49-83 were rejected under 35 U.S.C. § 101 as claiming the same 
invention as that of Claims 1-20 and 33-48 prior U.S. Patent No. 6,362,822. Applicant 
respectfully traverses. While the present claims and those of the '822 Patent relate to similar 
subject matter, there are differences between the claims. Namely, the claims of the present 
application relate to systems and methods which generate an output signal to a display rather 
than displaying or having a display as part of the system and/or method. Thus, the present 
claims would be more narrowly focused, for example, on some type of device for generating 
graphics signals used within a computer system rather than on a computer system as a whole. 

For example, Claim 1 of the present invention recites the step of outputting resuking 
image data. The related claim of the '822 Patent describes displaying resulting image data to 
a computer screen and further describes the shadow rendering methods for use in a computer 
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system. Thus, while there are many similarities between these claims, the present claims are 
more particularly focused on generating image data and then outputting it rather than both 
generating the image data and displaying it upon some type of computer screen. Claims 58, 
68 and 74 similarly differ from the claims of the '822 Patent. Thus, the claims of the present 
invention are more narrowly focused on systems and methods for generating and outputting a 
particular type of data than those of the claims of the *822 Patent. A Notice of Allowance for 
all pending claims is respectfully requested. 
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1 49. The method as recited in Claim 1, wherein said observer data includes 

2 observed color data and observed depth data associated with a plurality of modeled polygons 

3 within said scene as rendered from an observer's perspective. 

1 50. The method as recited in Claim 49, wherein said plurality of modeled polygons 

2 within said scene are associated with at least one pixel, such that said observed color data 

3 includes an observed red-green-blue value for said pixel and said observed depth data 

4 includes an observed z-bufifer value for said pixel. 

1 51. The method as recited in Claim 49, wherein said lighting data includes source 

2 color data associated with at least one of said light sources and source depth data associated 

3 with said plurality of modeled polygons within said scene as rendered from a plurality of 

4 different light source*s perspectives. 

1 52. The method as recited in Claim 5 1 , wherein said plurality of modeled polygons 

2 within said scene are associated with at least one pixel, such that said source color data 

3 includes a source red-green-blue value for said pixel and said source depth data includes a 

4 source z-buffer value for said pixel. 
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1 53. The method as recited in Claim 51, wherein the step of comparing at least a 

2 portion of said observer data with at least a portion of said lighting data to determine if a 

3 modeled point within said scene is illuminated by said light source further includes comparing 

4 at least a portion of said observed depth data with at least a portion of said source depth data 

5 to determine if said modeled point is illuminated by said light source. 

1 54. The method as recited in Claim 53, wherein the step of comparing at least a 

2 portion of said observed depth data with at least a portion of said source depth data to 

3 determine if said modeled point is illuminated by said light source further includes converting 

4 at least a portion of said observed depth data from said observer's perspective to at least one 

5 of said plurality of different light source's perspectives, before comparing said observed depth 

6 data with said source depth data. 

1 55. The method as recited in Claim 54, wherein the step of converting at least a 

2 portion of said observed depth data from said observer's perspective to at least one of said 

3 plurality of different light source's perspectives further includes using a precalculated matrix 

4 transformation look-up table for at least one of said plurality of light sources, when said light 

5 source has a fixed perspective of said scene. 
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1 56. The method as recited in Claim 49, wherein at least a portion of said source 

2 color data is selectively controlled source color data that can be changed over a period of time 

3 during which at least the step of outputting the resulting image data is repeated a plurality of 

4 times. 



1 57. The method as recited in Claim 56, wherein said controlled source color data 

2 includes data selected from a set comprising motion picture data, video data, animation data, 

3 and computer graphics data. 

1 58. An arrangement configured to render shadows in a simulated multi- 

2 dimensional scene, the arrangement comprising: 

3 an output to a display screen configured to display image data; 

4 memory for storing data including observer data associated with a simulated multi- 



5 dimensional scene, and lighting data associated with a plurality of simulated light sources 

6 arranged to illuminate said scene, said lighting data including light image data, said memory 

7 fiirther including a light accumulation buffer portion and a frame buffer portion; 

8 at least one processor coupled to said memory and said output and operatively 

9 configured to, for each of said plurality of light sources, compare at least a portion of said 

10 observer data with at least a portion of said lighting data to determine if a modeled point 

1 1 within said scene is illuminated by said light source and storing at least a portion of said light 
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12 image data associated with said point and said light source in said light accumulation buffer, 

13 then combining at least a portion of said light accumulation buffer with said observer data, 

14 and storing resulting image data in said frame buffer, and outputting at least a portion of said 

1 5 image data in said frame buffer via said output. 




1 59. The arrangement as recited in Claim 58, wherein said observer data includes 

2 observed color data and observed depth data associated with a plurality of modeled polygons 

3 within said scene as rendered from an observer's perspective. 



1 y >^ (SO. (Amended) The arrangement as recited in Claim.59, wherein said plurality 

2 of modeled polygons within said scene are associated with at least one pixel on said display 

3 screen, such that said observed color data includes an observed red-green-blue value for said 

4 pixel and said observed depth data includes a observed z-buffer value for said pixel. 

: 

2 source color data associated with at least one of said light sources and source depth data 

3 associated with said plurality of modeled polygons within said scene as rendered from a 

4 plurality of different light source's perspectives. 
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1 62. The arrangement as recited in Claim 61, wherein said plurality of modeled 

2 polygons within said scene are associated with at least one pixel, such that said source color 

3 data includes a source red-green-blue value for said pixel and said source depth data includes 

4 a source z-bufFer value for said pixel. 

1 63. The arrangement as recited in Claim 61, wherein said processor is further 

2 configured to compare at least a portion of said observed depth data with at least a portion 

3 of said source depth data to determine if said modeled point is illuminated by said light 

4 source. 

1 64. The arrangement as recited in Claim 63, wherein said processor is further 

2 configured to convert at least a portion of said observed depth data fi'om said observer's 

3 perspective to at least one of said plurality of different light source's perspectives, before 

4 comparing said observed depth data with said source depth data. 

1 65 . The arrangement as recited in Claim 64, wherein said memory further includes 

2 at least one precalculated matrix transformation table associated with at least one of said 

3 plurality of light sources, and said processor is fiirther configured to use said precalculated 

4 matrix transformation look-up table when said light source is simulated as having a fixed 

5 perspective of said scene. 
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1 66. The arrangement as recited in Claim 61, wherein said processor is further 

2 configured to selectively control at least a portion of said source color data over a period of 

3 time. 

1 67. The arrangement as recited in Claim 66, wherein said controlled source color 

2 data includes data selected fi'om a set comprising motion picture data, video data, animation 

3 data, and computer graphics data. 



1 68. A computer-readable medium carrying at least one set of computer 

2 instructions configured to cause a computer to operatively simulate light falling on a modeled 

3 object in a computer generated multi-dimensional graphics simulation by performing 

4 operations comprising: 

5 a) rendering an observer view of at least a portion of a spatially modeled object 

6 as a plurality of observed depth values and observed image values; 

7 b) rendering a source view of at least a portion of said modeled object as a 

8 plurality of source depth values and a plurality of source image values; 

9 c) transforming at least a portion of said observed depth values to said source 
10 view; 
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1 1 d) modifying at least one image accumulation value with one of said observed 

12 image values if said corresponding transformed observer value is equal to a comparable one 

1 3 of said source depth values; 

14 e) multiplying said one of said observed image values by said at least one image 

1 5 accumulation value to produce at least one pixel value; and 

16 f) output said pixel value to a computer screen . 



1 69. The computer-readable medium as recited in Claim 68, further configured to 

2 cause tcomputer to perform the further step of 

3 g) following step d), repeating steps b) through d) for at least one additional 

4 source view. 



1 70. The computer-readable medium as recited in Claim 69, further configured to 

2 cause the computer to perform the further steps of: 

3 h) repeating steps a) through g) a frame rate; and 

4 wherein step f) further includes sequentially outputting a plurality of pixels as frames 

5 of data to said computer screen at said frame rate, and said step of rendering said source view 

6 further includes changing at least one of said source image values between said subsequent 

7 frames of data. 
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1 71. The computer-readable medium as recited in Claim 70 wherein at least a 

2 portion of said source image values represent color data selected from a set comprising 

3 motion picture data, video data, animation data, and computer graphics data. 

1 72. The computer-readable medium as recited in Claim 70, wherein step c) further 

2 includes transforming at least a portion of said observed depth values from an observer 

3 coordinate system to a corresponding source coordinate system. 

1 73. The computer-readable medium as recited in Claim 72, wherein the step of 

2 transforming at least a portion of said observed depth values from an observer coordinate 

3 system to a corresponding source coordinate system further includes using a precalculated 

4 transformation table to transform directly from said observer coordinate system to said 

5 corresponding source coordinate system. 



1 74. A computer-readable medium carrying at least one set of computer 

2 instructions configured to cause at least one processor to operatively render simulated 

3 shadows in a multi-dimensional simulated scene by performing the steps of: 

4 providing observer data of a simulated multi-dimensional scene; 

5 providing lighting data associated with a plurality of simulated light sources arranged 

6 to illuminate said scene, said lighting data including light image data; 
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7 for each of said plurality of light sources, comparing at least a portion of said observer 

8 data with at least a portion of said lighting data to determine if a modeled point within said 

9 scene is illuminated by said light source and storing at least a portion of said light image data 
10 associated with said point and said light source in a light accumulation buffer; and then 



1 1 combining at least a portion of said light accumulation buffer with said observer data; 

12 and 

13 outputting resulting image data to a computer screen. 

1 75 . The computer-readable medium as recited in Claim 74, wherein said observer 



2 data includes observed color data and observed depth data associated with a plurality of 

3 modeled polygons within said scene as rendered from an observer's perspective. 

1 76. The computer-readable medium as recited in Claim 75, wherein said plurality 

2 of modeled polygons within said scene are associated with at least one pixel, such that said 

3 observed color data includes an observed red-green-blue value for said pixel and said 

4 observed depth data includes a observed z-buffer value for said pixel. 

1 77. The computer-readable medium as recited in Claim 75, wherein said lighting 

2 data includes source color data associated with at least one of said light sources and source 
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3 depth data associated with said plurality of modeled polygons within said scene as rendered 

4 from a plurality of different light source's perspectives. 

1 78. The computer-readable medium as recited in Claim 75, wherein said plurality 

2 of modeled polygons within said scene are associated with at least one pixel on said computer 

3 screen, such that said source color data includes a source red-green-blue value for said pixel 

4 and said source depth data includes a source z-buffer value for said pixel. 

1 79. The computer-readable medium as recited in Claim 77, wherein the step of 

2 comparing at least a portion of said observer data with at least a portion of said lighting data 

3 to determine if a modeled point within said scene is illuminated by said light source further 

4 includes comparing at least a portion of said observed depth data with at least a portion of 

5 said source depth data to determine if said modeled point is illuminated by said light source. 



1 80. The computer-readable medium as recited in Claim 79, wherein the step of 

2 comparing at least a portion of said observed depth data with at least a portion of said source 

3 depth data to determine if said modeled point is illuminated by said light source further 

4 includes converting at least a portion of said observed depth data from said observer's 

5 perspective to at least one of said plurality of different light source's perspectives, before 

6 comparing said observed depth data with said source depth data. 
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1 81, The computer-readable medium as recited in Claim 80, wherein the step of 

2 converting at least a portion of said observed depth data from said observer's perspective to 

3 at least one of said plurality of different light source*s perspectives further includes using a 

4 precalculated matrix transformation look-up table for at least one of said plurality of light 

5 sources, when said light source has a fixed perspective of said scene. 

1 82. The computer-readable medium as recited in Claim 77, wherein at least a 

2 portion of said source color data is selectively controlled source color data that can be 

3 changed over a period of time during which at least the step of outputting the resulting image 

4 data to said computer screen is repeated a plurality of times. 

1 83 . The computer-readable medium as recited in Claim 82, wherein said controlled 

2 source color data includes data selected from a set comprising motion picture data, video 

3 data, animation data, and computer graphics data. 
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